Key indicators: single-crystal X-ray study; T = 125 K; mean (C-C) = 0.002 Å; R factor = 0.036; wR factor = 0.089; data-to-parameter ratio = 17.4. organic compounds o2266 Shalumova and Tanski
The title compound (HMF), C 6 H 6 O 3 , is one of the products of acid-catalyzed dehydration of high-fructose corn syrup, and has been shown to be toxic to honey bees. The compound was crystallized at 276 K, and it was found that the two independent molecules in the asymmetric unit form an infinite O-HÁ Á ÁO hydrogen-bonding chain that is linked into a threedimensional network structure by weak intermolecular C-HÁ Á ÁO contacts.
Related literature
For the formation of HMF from high-fructose corn syrup, see: Le Blanc et al. (2009) , and the story subsequently reported in Chemical & Engineering News by Kemsley (2009) . The effect of HMF on honey bees was studied by Bailey (1966) ; for the mechanism of HMF formation from sugars, see: Antal et al. (1990) ; Haworth & Jones (1944) ; Ermolaeva & Sapronova (1982) . For the effect of HMF on DNA, see: Durling et al. (2009) H atoms treated by a mixture of independent and constrained refinement Á max = 0.25 e Å À3 Á min = À0.21 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). 
Data collection: APEX2 (Bruker, 2007) ; cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXL97. Comment 5-(Hydroxymethyl)-2-furancarboxaldehyde (Scheme 1), or, as it is more commonly referred to as 5-hydroxymethylfurfural, HMF, is formed by acid-catalyzed dehydration of sugars, most notably of D-fructose (Antal et al., 1990; Bailey, 1966; Ermolaeva & Sapronova, 1982; Haworth & Jones, 1944) . It is present in many foods such as dried fruit, coffee, and bread, and especially in food that has been heated (Durling et al., 2009) . HMF is also formed by acid-catalyzed degradation of high-fructose corn syrup that has been subject to heat. It is toxic to honey bees, which are fed high-fructose corn syrup by beekeepers to promote colony growth and when nectar sources are scarce (Kemsley, 2009; Le Blanc et al., 2009) . The toxicity presents itself to bees as intestinal ulcerations, which lead to dysentery and, soon after, death. One study by Durling et al., (2009) has shown that HMF may damage DNA.
Structure Reports Online
The asymmetric unit contains two independent unique molecules of HMF ( Figure 1 ) which are hydrogen bonded into an infinite one-dimensional screw-like chain along the crystallographic b axis ( Figure 2 , Table 1 ). The hydroxymethyl oxygen O23 is both a hydrogen bond donor and acceptor. The aldehyde oxygen of one of the independent molecules, O11, acts as a hydrogen bond acceptor from the proton on O23 of the second independent molecule, D···A 2.701 (1) Å. The proton on the hydroxylmethyl oxygen of the first independent molecule, O13, acts as a hydrogen bond donor to the hydroxymethyl oxygen O23, D···A 2.734 (1) Å. The aldehyde oxygen of the second molecule, O21, is not involved in classical hydrogen bonding, however it is involved in C-H···O interactions. Five weak intermolecular C-H···O contacts (Table 1) link the screw-like hydrogen bonded chains into a three-dimensional network structure.
Experimental 5-Hydroxymethylfurfural was purchased from Aldrich and used without further purification. The compound was placed in a 276 K cold room until crystallization occurred. A crystal suitable for diffraction was selected and mounted in a nylon loop with Paratone-N cryoprotectant oil with a microscope in the cold room before being placed immediately in a 125 K coldstream on the diffractometer.
Refinement
A suitable crystal was mounted in a nylon loop with Paratone-N cryoprotectant oil and data was collected on a Bruker APEXII CCD platform diffractometer. The structure was solved using direct methods and standard difference map techniques, and was refined by full-matrix least-squares procedures on F 2 with SHELXTL Version 6.14 (Sheldrick, 2008) . All non-hydrogen atoms were refined anisotropically. Hydrogen atoms on carbon were included in calculated positions with distances C-H = 0.95 -0.99 Å and were refined using a riding model, with U iso (H) = 1.2U eq (C). Hydrogen atoms on oxygen were refined semifreely with the help of a distance restraint d(O-H) = 0.84 Å, and U iso (H) = 1.2U eq (O).The extinction parameter (EXTI) refined to zero and was removed from the refinement. Fig. 1 . A view of the two independent moleucles of HMF, with displacement ellipsoids shown at the 50% probability level. H atoms on carbon, except for the H atoms on the aldehydes, have been omitted for clarity. Fig. 2. A view of the one-dimensional hydrogen bonding chain formed by the two independent moleucles of HMF. H atoms on carbon have been omitted for clarity. 0.0294 (7) 0.0252 (7) 0.0191 (6) −0.0038 (5) 0.0012 (5) −0.0004 (5) C13 0.0409 (8) 0.0235 (7) 0.0244 (7) −0.0023 (6) 0.0079 (6) −0.0018 (6) C14 0.0377 (8) 0.0245 (7) 0.0251 (7) 0.0083 (6) 0.0092 (6) 0.0022 (6) C15 0.0264 (7) 0.0251 (7) 0.0176 (6) 0.0081 (5) 0.0022 (5) 0.0011 (5) C16 0.0254 (7) 0.0320 (8) 0.0238 (7) 0.0056 (6) −0.0001 (5) −0.0014 (6) C21 0.0186 (6) 0.0233 (7) 0.0210 (6) 0.0006 (5) 0.0012 (5) 0.0037 (5) C22 0.0162 (6) 0.0192 (6) 0.0206 (6) −0.0014 (5) 0.0007 (5) 0.0039 (5) C23 0.0221 (6) 0.0175 (6) 0.0263 (7) 0.0003 (5) 0.0008 (5) 0.0029 (5) C24 0.0241 (7) 0.0193 (6) 0.0273 (7) 0.0024 (5) 
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